
RECYCLING AND  SANITATION  AT DUKE UNIVERSITY: 
REPORT OF EVALUATION OF DUKE UNIVERSITY'S 

LONG TERM SOLID WASTE  MANAGEMENT ALTERNATIVES 



I 

TABLE OF CONTENTS 

EXECUTIVESUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

1 . INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
PURPOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
METHODOLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
ISSUESNOTADDRESSED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
ACKNOWLEDGEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

II . BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
HISTORY OF RECYCLING AT DUKE UNIVERSITY . . . . . . . . . . . . . . .  7 
HISTORY OF SANJTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
FINANCIAL HISTORY OF SOLID WASTE MANAGEMENT . . . . . . . . . .  10 

111 . FUTURE OPTIONS FOR SOLID WASTE MANAGEMENT . . . . . . . . . . . .  12 
SCENARIO ONE: STATUS QUO . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
SCENARIO TWO: INCREASED  COOPERATION . . . . . . . . . . . . . . . . .  20 
SCENARIO THREE: STRUCTURAL REORGANIZATION . . . . . . . . . . . .  30 
SCENARIO  FOUR:  NO  RECYCLING . . . . . . . . . . . . . . . . . . . . . . . . .  37 

IV . CONCLUSIONS  AND  RECOMMENDATIONS . . . . . . . . . . . . . . . . . . .  40 

Appendix/Attachments 



January  31, 1994 

Duke  University 
Material  Support  Department 
Box 90493 
Durham, North Carolina 27708 

Attention:  Mr. Paul Brummett 

Subject: RECYCLING AND  SANITATION  AT DUKE UNIVERSITY; 
REPORT OF EVALUATION OF DUKE UNIVERSITY'S 
LONG TERM SOLID WASTE  MANAGEMENT ALTERNATIVES 
LAW ENGINEERING JOB NO.: 475-09005-01 

Dear Mr.  Brummett: 

During  the  past 6 months,  Law Engineering in conjunction with Duke  University  staff, 
has  undertaken a project to  study  Duke  University's  solid  waste  management  system 
which  includes  the  sanitation  and  recycling  operations.  This  report  is  the  culmination 
of  our  efforts  which  were authorized by  your  acceptance  of  our  Proposal No. 
RAL47593-00982  dated  May 27, 1993. 

We  have  developed a format  for  presenting  and  evaluating  solid  waste 
management/financial  information  from a variety  of  sources  at Duke. We believe the 
conclusions  generated  can  help  Duke  become a leader among  colleges  and  universities 
in managing  their  solid  waste  stream. Our  conclusions, if implemented, would require 
commitment  from  all  segments  of  the  university (managers,  employees,  professors, 
and  students). 

This  project  could  have  been  difficult  if  not  for  the  efforts  and  cooperation  of  many 
persons. Most  of  those are listed in Section I of  the report.  There  is  however,  one 
person who deserves  special  recognition.  Ms.  Stephanie  Finn  has  worked  very  hard 
in providing  us  the  information  necessary  to  progress  through  the  tasking  of  this 
project. She's also a co-author  of  this  report. A large part  of her work  has  been  done 
away  from  the  office and on her own time.  We  have  been  very  fortunate to  have  had 
her as a partner in this endeavor.  Duke now has  someone on  staff  who  has 
accumulated a great  deal of broadly  based  knowledge  regarding Duke's  solid waste 
management  practices. Ms. Finn  should also be  commended  on  her  efforts  at 
developing  Duke Recycles. She began with nothing  and  has  developed a very  cost 
competitive  program. 
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In this report  we  have  attempted to be  thorough  and accurate,  and there  have  been 
numerous  revisions to  our data, as more  up  to  date  information  became available.  The 
spread sheets  generated  can  be  used  and  updated  into  the  future to  serve as 
management  tools. 

Thank you  for  the  opportunity  to  be  of service to  Duke  University. If you have  any 
questions  regarding  this  project, please contact us. 

Sincerely, 

LAW COMPANIES, INC. 

Francis R. (Randy)  Bowen 
Senior Solid  Waste  Specialist 

Jimmy N. Smith, P.E. 
Vice  President 
Principal 

FRB/JNS/klc/pjp 



EXECUTIVE SUMMARY 

In  this  project  we  have  evaluated  four  detailed  solid  waste  management  models 
comparing  the  seven year economic  impact  of each.  Scenario  One  assumes no 
changes in operations.  Scenario Two requires  increased  cooperation  among  different 
departments  at Duke.  Scenario  Three  includes a management  structure 
reorganization.  Scenario  Four  eliminates  recycling  as a means of solid  waste 
management. We  recommend  that Scenario  Three be  implemented as soon as 
practicable. 

Our  reasons  for  recommending  this  option to Duke  University are: 

0 Social/political 
0 Best management  practice  for  the  entire  waste  stream 
0 Economic 

- 0  Potential  for  Duke  to  be a leader among  universities in dealing with the 
solid  waste issues. 

In comparing  Scenarios  One  (Status  Quo) and  Three (Structural  Reorganization),  under 
the  most  favorable  conditions  for  waste  reduction  (moderately  increasing tipping fees, 
maximum  values  for  recyclables),  and  assuming a two  year implementation period, the 
net annual  savings to  Duke in FY 95-96  would  be  approximately  $295,000. In FY 96- 
97, when  maximum  percentage  reduction  of  the  waste  stream  occurs,  those  savings 
would  be  approximately $500,000 and  would  maintain  at  about  this  level t o  and 
beyond FY 1999-2000.  This  is  demonstrated by chart #1 on page iii, and  the  table 
on page ii. 

In  comparing  Scenarios One and Three  under the  least  favorable  conditions  (low  prices 
for recyclables, slowly  increasing tip fees), the  net annual  savings  after  the  process 
of implementation  is  approximately $ 1  24,00O/yr for FY 95-96.  In FY 96-97 those 
savings  are  approximately $226,000, and  would  be  maintained  at  about  this  level  to 
and  beyond  the FY 1999-2000. This  is  demonstrated by  chart #2 on page iv and the 
table on page ii. 

The  data we  have  evaluated  supports  this  recommendation  although  there are 
variables that  we  cannot  predict which may alter  some of  the figures. We believe the 
most  realistic  estimate  for  savings  occurs  somewhere  between  the  most  and  least 
favorable  conditions. 

In  further  support  of  this  conclusion  we  have  used  conservative  rather  than  aggressive 
estimates  throughout  this  document  whenever  there  was  an  option. It is  quite 
possible that tipping fees  for  the year 2000 may  be  greater  than  the $69 level 
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estimated in the  moderate  scenario.  In  this case the  cost  savings  would  be  even  more 
dramatic. 

Implementation  of Scenario  Three would  be an  aggressive program.  We  have 
estimated  the  cost  and  equipment  requirements  for  doing so in Figure 18  on Page 36. 
These implementation  costs are estimations  based  on  the  establishment  of  a 
composting  program and  a  change in the method  by  which  your  solid  wastes are 
handled. 

To  briefly  look a t  where  implementation  of Scenario  Three would  break  even  under  the 
most  and  least  favorable  conditions  we  have  generated  the  table  below. 

MOST FAVORABLE 
NET  COSTlBENEFlT. 

II I FY 94-95 
FY 94-95  -35.589 

-250,000 

FY 95-96 

+ 506,597 FY 96-97 

+ 295,480 

FY 97-98 

+ 544,62 1 FY 98-99 

+ 531,444 

FY 99-00 + 563,068 

PROJECTED 7 

IMPLEMENTATION/NET 
NET  COST/BENEFIT SAVINGSLOSS 
LEAST  FAVORABLE 

G E M E N T A T I O N  
~ - ~~ 

I -250,000 
NET  SAVlNGSlLOSS -45,960 ll 
IMPLEMENTATION -250,000 
NET  SAVlNGSlLOSS -68,041 

NET  SAVINGS 

+ 226,499 NET  SAVINGS 

+ 124,010 

'NET  SAVINGS 

NET  SAVINGS + 269,140 

+ 254,274 NET  SAVINGS 

+ 254,864 

NET  SAVINGS I 514,786 II 

It must  be  noted  that  if  implementation  is  done  more  quickly  than 2 years, cost 
savings will occur  more  quickly. 

The long  term  potential  cost  savings  of  comparing  a  new  waste  management  system 
to one  which  maintains  operations in the  status  quo are significant.  Successful 
implementation will be  a  challenge to  the Duke  University  Community, but potentially 
quite  rewarding. 

*Breakeven  occurs  under  the  most  favorable  conditions  for  waste  reduction  at  some 
point in FY 96-97. Under the  least  favorable  conditions  breakeven  occurs  at  some 
point in FY 98-99. In accordance with our  previous  statement,  that  savings  would 
occur  somewhere  between our most  and  least  favorable  conditions, it is  realistic to  
state  that  actual  breakeven  would  occur  during FY 97-98. 
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1. INTRODUCTION 

Duke  University  has  made a commitment  to a recycling  program  beginning in late 
1989,  and  has  continued  to fund progressive  solid  waste  management  systems to  
provide  for  the  sanitary  and  efficient  removal  of  solid  waste  from  the  Duke  campus. 
Both  the  recycling  and  solid  waste  management  programs, are responsible  for  the 
removal  of  waste  materials  from  the  University. Greater than  85%  of  the  waste  is 
being  hauled to  the Durham  landfill  and less than  15%  of  the  waste  is  being  recovered 
and returned  to  productive  use  by  the  recycling  groups. 

In  this  study  we  have  attempted  to  consider all the  elements  of  solid  waste 
management  at  Duke  and  generate  some  comparative  data  which will be  helpful in 
providing  information  to  aid  future  management  decisions in this area. Our main 
emphasis has  been  on  identifying  several  alternatives  and  focusing  on  the  economic 
elements of each. Duke  should  select  the  best  solid  waste  management  practice 
which  is  most  compatible with it's  long  term  economic  best  interest. 

There are many  variables  which  must  be  considered in long  term  management 
planning,  therefore,  some of  our  conclusions  and  recommendations will of necessity 
be  general in nature. Since we  cannot with total  accuracy  predict  the  future,  we  must 
base our  evaluations  and  conclusions  on  the  information we have available  and 
reasonable  projections.  Projections  associated with solid  waste are even  more 
tenuous  than  most  because  of  constantly  changing  technology,  regulations,  and  public 
interest  and  demands.  Newspaper  articles in the  Appendix  demonstrate  this. 

Throughout  this  document  we  have  chosen  to  use  the  word scenario to  describe the 
options  and/or  alternatives available to  Duke  for  the  long  term  management  of  the 
campus  solid  waste. We  felt  the  word scenario  implied a broad  view,  although  the 
terms  alternative  and/or  option  could  have  been  used  interchangeably with it. 

PURPOSE 

The purpose  of  this  study  has  been  to  collect  data  from  solid  waste  management 
sources  and  agencies at  the University,  assess the  information,  present  the  findings 
and develop  conclusions  and  recommendations  which  could  be  used  by  Duke 
University  Management to  affect solid  waste  management decisions. 

By establishing  valid  information and  documenting,  projecting,  and  organizing  cost 
data this  study  provides a tool  that  the  University  can  use  to  establish a long  term 
economically viable, and  environmentally  responsible  waste  management  program. 
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SCOPE 

This study  examines  data  relative to  costs,  waste generatiodcharacterization, current 
efforts,  limitations  and  materials  generated  by  the  Duke  University  Medical  Center 
Recycle  and Read program,  Duke  University  Recycles,  and  the  Duke  Sanitation 
Department. 

The study also surveyed  by  personal  interview  managers in various  positions in the 
University  community  to  collect  information  from  their  perspective,  to assess their 
understanding  of  the issues,  and identify  their  problems  and needs. 

In this  study,  we  develop  economic  and  waste  generation  data  relative  to  four (4) 
potential  solid  waste/recycling  management  scenarios (it must be  noted  that  there 
may  be  others  which  we  have  not  studied). These  scenarios  cover a period  of  seven 
fiscal  years  from 1993 to  2000. 

The Studied  Scenarios are: 

0 #1 Status Quo - no changes  of  current  programs  or  operations. 

0 #2 Increased  Cooperation - operational  management  struc*-Ire  remains 
unchanged but there will be  increased  cooperation  between  different 
programs  aimed  at  potential  waste  stream  reduction  of  up to  40%. This 
scenario would  require some operational  and  political  changes by the 
campus,  and  some  up  front  increases in expenses for  education, 
recycling  collection devices, additional  square  footage  for  recycling, 
some  increased  processing  and  collection  capability,  and an increase in 
personnel  requirements. 

0 #3 Structural  Reorganization - consolidation/integration of  recycling  and 
solid  waste  management  programs  and  significant  alterations of 
collection  and  processing  systems aimed at  achieving  up  to 80% 
reduction  of  the  waste  stream.  This  scenario  would  require  significant 
management  structure changes,  redesign of  collection  and  transportation 
systems,  the  implementation  of  a  compost  program  and a major 
educational  effort to  create the  atmosphere in which  such  change  would 
occur  without  too  many  hitches.  Implementation of this  scenario  would 
require  a  cooperative  effort  on  the  part  of all the  players  involved. 

0 #4 "Go back  to square  one" - elimination  of  recycling as part  of  the  solid 
waste  management  program. 
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METHODOLOGY 

Departmental  budgets,  current,  past  and planned,  and waste hauling, recycling 
records  and  material sales records  were  studied  and  incorporated  into  the  presentation 
of  comparative  data  for  this  study.  Weighted averages were  used in Scenario's  One 
and Two  to  demonstrate  the  total  cost per ton  of solid  waste  management  including 
all sanitation  and  recycling. 

Interviews  were  accomplished with the  following  members  of Duke's staff  from  the 
following areas: 

Mr. Regis Koslofsky,  Director,  Facilities  Administration 
Mr. F. Wesley  Newman,  Director,  Dining and  Special  Events 
Mr. S.T. Van Campen,  General  Manager,  Surplus Sales 
Mr: John Pearce, University  Architect 
Mr. Paul Brummett  and  Mr.  Joe  Alston,  Director  and  Associate  Director 

Ms. Evelyn Hicks,  Senior Buyer, Material  Department 
Material  Support  Department 

Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 

David  Jackson,  Grounds 
David  Bryant,  Sanitation 
John Marsh,  DUMC 
Chuck Reveal, DUMC 
Bob Linehart, DUMC 
Michael  Smith,  DUMC 
Judson Edeburn, School of  Environment 
Jimmie  Johnson,  Director,  Housekeeping  Services 

Some site  visits  were  made  at  Duke  University  Medical Center  and other  facilities  on 
the  campus to  help  create a better  understanding  of  the  systems  currently  being  used 
for waste  management. 

The main  progenitors  of  this  report,  Stephanie  Finn  and Randy Bowen  have  carried on 
a regular  dialogue  and  review  process. In meetings we have  developed the  critical 
elements of  this  report  and  "culled"  the  information  we  considered  extraneous or 
unrealistic  and not  worthy  of  further  study. 

In  each  net  cost/benefit  scenario  we  have  presented  the  cost per ton  for  conventional 
solid waste  management  under two  tipping fee  structures. One structure assumes 
moderatelv  increasina t imina fees  from a current  level  of  $39.50/ton to  $69.00/ton 
in the  year 2000. The  other assumes slowlv  increasina timina fees from  the  current 
level of  $39.50/ton  to $48.50 in the year 2000. Although  we  believe  that tipping 
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fees will rise  according to  the  moderately  increasing  fee  structure and possibly  exceed 
it, we  have  used  the  slowly  increasing  tipping  fee  structure as what  we  consider  to 
be the  most  conservative  estimate.  We  do  not  expect  tipping fees to  remain  the same 
or  decrease.  For solid  waste  management  we  have  projected  a 5% growth  rate  for 
the  waste  management  cost  centers and no  other variables. 

We  have  used  the same tipping  fee  structure in developing  the  net  cost/benefit 
comparisons  for  recycling.  We  have also  used an estimated 5% growth  rate  for all 
cost  centers  for  recycling  management;  however,  the  amount of material  recovered 
over time  by  recycling  is  not  projected  using  a 5 %  (steady)  rate  of  growth. 

In  Scenario  One the  amount  recovered stabilizes during FY 1996-97,  when  we feel 
the  maximum  level  of  recovery  would be achieved. In Scenarios Two  and  Three  the 
growth in tonnages  recovered  is  rapid  after  implementation and then  levels  off in 
accordance with our  best,  conservative  estimate. The other  variable in the 
cost/benefit  comparative  data  for  recycling  occurs  under  the  three  pricing  structures 
for  recovered  materials. 

In  Scenario's One and Two  we have  provided a weighted  cost  for  solid  waste 
management in order to  provide  for  meaningful  comparisons  to  Scenario Three under 
which all  solid  waste/recycling  management  entities are combined  (see  Figure  16, 
Appendix). 

These comparative  figures  provide the basis of  demonstration  for  the  potential 
costs/ton in each  scenario. 

ISSUES NOT ADDRESSED 

1.  Specific  spatial  and  system  design  requirements  for the  campus  recycling 
programs are not addressed. 

2. There is  no incinerationlincineration for  energy  recovery  locally;  there  is 
a  coal  plant  on  campus.  We  did  not  evaluate  the  long  term  potential 
energy  value of "trash". 

3. Detailed  implementation  plans or budgets  for  each  scenario  were  not 
developed. 

4. Detailed  management  implementation  plans are not  included  and  can  not 
be  generated until overall  direction  is  decided  upon. 
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5. There are potential  significant  cost  savings by reusing in house 
composted  products  for  landscaping  projects.  Attempts to  quantify 
those  savings  were  not  included in the  scope  of  this  study. 

6. The  feasibility of  Duke  using  contract  services to  implement  parts of  its 
waste  management  program  was  not  evaluated. 

ACKNOWLEDGEMENTS 
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led'to the  point  that  Duke  is  today. This reportktudy  is a natural  step in the  process 
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recycling  efforts,  however, it must  be  noted  that  they  had  reservations on how a 
program to increase  recycling  would  be  received  politically,  and how  any  significant 
program  changes  could  be  implemented. 

During  the  process  of  developing  this  project  Stephanie  Finn  has  worked  diligently  and 
beyond  the  call  of duty in accumulating  and  presenting  the  information  contained in 
Scenarios  One  through Four. We  have  carried on a regular  dialogue  and  review 
process to  develop  the  critical  elements  of  this  report.  Her  effort  has  been  significant. 
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- It. BACKGROUND 

In  1989  the  State  of  North Carolina  enacted the Solid  Waste  Management Act  of 
1989 (SB 1 1 1 )  which  required  counties  and/or  local  governments  to  reduce  the 
amount  of  waste  being  sent  to landfills. It established  a  preferred  hierarchy  for  waste 
management:  waste  reduction  at source, recycling and  reuse, composting, 
incineration with energy  production,  incineration with volume  reduction,  and  disposal 
in landfills. It also banned  white  goods,  yard  waste,  lead  acid  batteries, tires,  and 
oil  from  the  landfill and required  each  county  to  achieve a recycling  rate  of 25% by 
1993.  Under HB 1 109  (Amendments  to  the Solid  Waste  Management  Laws),  this 
requirement  was  later  changed  to a 25% waste  reduction  rate by June 30, 1993 and 
a 40% rate  by  June 30, 2001. 

While  these  reduction  goals  and  landfill  requirements  do  not  apply to Duke  University 
direotly,  they  do  apply  to  the  City and County  of  Durham. As a  large  waste  generator 
in Durham, it is  important  that Duke  reduce  its  waste and help  the  city  achieve  the 
goals. Duke  University  produces  approximately  11,000  tons per  year,  or 5 %  of  the 
"trash"  sent  to  the  city  landfill. 

In addition  to  state  guidelines,  Durham has  a very real  need to reduce its  waste;  the 
landfill  currently  operated  by the City  of  Durham will close in 1995.  In the future, 
waste will be  transported by rail  to a  landfill in another  county.' 

All  of  the  factors  noted  above  have  had an obvious  effect  upon  the  cost  of  waste 
management  at Duke.  The tipping fee (fee  to dispose  one ton  of  trash  at the landfill) 
increased from $7.OO/ton in 1988  to  $39.50/ton in 1993.  According  to  one  city 
official,  tipping fees may  reach $69.OO/ton by 1  998.2  However, it is  difficult  to 
predict  just  what will happen to  tipping fees. A  legal  debate  currently  exists as to  
whether  cities  can  lay  claim to  the  trash generated  within  their  boundaries  (flow 
control). If a city  does  not  control  the  waste stream, it must  consider  market  forces 
while  setting  its  rates.  If  fees  rise  too steeply,  large waste  generators will have an 
incentive  to  look  for  other  landfills  or  other  methodology in which  to  dispose  of  their 
trash. 

' After  the  current  landfill is  closed  in 1995, waste  will  be  taken  first  to  a  transfer  station  within 
the  city's  boundaries.  There it will  be  weighed  and  recontainerized  for  shipment  out-of-county.  (City 
of Durham,  Solid  Waste  Management  Plan,  March 1993). 

These  figures  were  obtained  from  a  conversation  with  Tom  Bastable  on 7/2/93. In  September 
of 1992, the  Budget  Officer  for  the  City  of  Durham,  Harmon  Crutchfield  indicated  that  the  tipping  fees 
would  be  as  high  as $98/ton. 
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Duke  University  has  joined a task  force of companies  which also includes  The 
Prudential, Nations Bank, McDonalds, Time, Inc., Environmental  Defense Fund, and 
Johnson  and  Johnson. The task  force  is  seeking to  build  environmental  criteria  into 
the  purchase  of paper  products, with efforts  directed  toward  changing  the  way  paper 
is  produced,  purchased,  and  used in the  United States. PaDer is  the  laraest 
component of Duke  Universitv's  waste  stream. It is  projected  that buying more 
environmentally  preferable paper will increase  demand  for  and sale of paper  collected 
for  recycling,  developing a stronger  market  for  recycled paper  and helping  close  the 
recycling  loop. By joining  this  task  force  Duke  University  has  thrust  itself  into a 
national  leadership  role which will inevitably  influence  the business of  recycling as one 
method of managing  solid  waste. 

Recent  studies in the State of Washington  have  shown  that  recycling as a means of 
solid  waste  management  is less costly  than  conventional means of solid  waste 
management in four Washington  cities.  An  article in the  November 1993 World 
Waste  Magazine  condenses  the  information  developed in this  study  titled  "The 
Economics of Recycling  and  Recycled  Materials"  accomplished by  the Clean 
Washington  Center in June, 1993. 

There have also been  recent  articles in local  newspapers  concerning  Durham's  Waste 
Management  issues  which  have  relevance to  Duke  University's  Waste  Management 
programs. These  articles are included in the  Appendix. 

HISTORY OF RECYCLING AT DUKE UNIVERSITY 

In  1988,  environmentally  concerned  Duke  students,  staff and faculty  formed  the 
University  Resource  Recovery  Cooperative (URRC) to  convince  the  University to  fund 
a recycling  and  waste  reduction  program. URRC (later,  Duke University  Recycling 
Cooperation, DURC) circulated a preliminaryproposal  among  University  administrators. 
In  1989,  the  Material  Support  Department  hired t w o  students to  write a proposal  for 
a recycling  program. The proposal  was  accepted  and in January 1990 a full-time 
recycling  coordinator  was  hired to  manage  Duke Recycles. Recycling  collections 
began in February 1990 in four  campus  buildings. 

Since that  time  the  recycling  program  has  grown  extensively.  In FY 89-90 only 83 
tons of all  materials  were  collected. In FY's 90-93, 390, 500, and 624 tons  were 

38/1 8/93 press  release,  copy  in  Appendix. 

Copy in  Appendix 
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collected,  respectively. Over 800 tons are predicted  to be collected in FY 93-94 and 
thus  reduce  the  cost per ton  of  recycling.  Recycling  services are now  provided  to 
virtually  every  campus  building,  many  off-campus  buildings and  some medical  center 
buildings by Duke Recycles.  Complete tonnage  figures  for each  Fiscal Year are given 
in  Charts 1 and 2 in the  Appendix. 

Duke Recycles  has  operated an extensive  collection  system with a small  staff.  From 
January 1990 to  July 1992 the  staff  consisted  of  one  full  time  employee and 6-1 6 
part-time  student  employees. In July 1992, a  second  full  time  employee  was added. 
In  September 1993, a third  full  time  employee  was  added  to  the  staff.  As  demand 
for  recycling  services has grown,  additional  full-time  employees  have  been  added to  
provide  consistency during student  transition  times  and  improve  efficiency.  However, 
students  continue  to  be an essential  part  of  Duke Recycles. 

Initially,  Duke  Recycles  collected  only  aluminum cans, white paper,  newspaper, 
cardboard,  and  blend paper.  Due to  the demand  for  expanded  service and the 
development  of  local  markets, the program  now  accepts magazines, tin cans, three 
colors  of glass,  and two  grades of  blend paper. Mixed paper, phone  books and 
polystyrene  peanuts are accepted as markets  permit.  Although  Duke  Recycles  is able 
to  market a  variety  of materials, the  potential  for  greater  recovery  of  each  material 
type  is  quite high (see  Figures 1 and 2 in the  Appendix).  Furthermore,  Duke  Recycles 
does not  collect plastics,  organics  and  construction and demolition  waste. The Duke 
University  Surplus Store, which  for  many  years  has  operated an extensive  salvage  and 
scrap metal  recycling  program,  diverts  large  items  from  the  waste  stream. These 
items  include  furniture,  machinery,  and  electrical  equipment. 

In  addition to  the  recycling  efforts  of Duke  Recycles, the  Duke  University  Medical 
Center (DUMC)  has  operated  its  own  parallel  recycling  program,  DUMC  Recycle  and 
Read. Although  Duke Recycles  and DUMC  Recycle  and Read collaborate  on  some 
projects,  for  the  most  part,  they are independent  entities. Tonnage figures  for  the 
DUMC  program are given in Charts 1 and 2 in the  Appendix.  DUMC  Recycle  and 
Read focuses  on  blend paper, cardboard and aluminum  can  recycling.  However, 
markets are  available  for glass, plastic  and  other  grades of paper.  The DUMC  Recycle 
and Read program  is  recovering  a  small  percentage  of  its  waste  stream in comparison 
to  the  recycling  program  for  the  remainder  of  the  University.  This  is  demonstrated  by 
Chart 1 and  Figures 1 and 2 in the Appendix. 

Chart 3 in the  Appendix  summarizes  waste  composition  at  the  University.  Waste 
composition  figures  are  given  for  both  the  non-medical  and  medical  center  buildings. 
University  waste  composition  percentages are based on published  literature,  reports 
from  other  institutions and  observation.  Medical  Center  figures are taken  from  a 
consulting  study  done  by  Prete-Wilmot  Associates.  Waste  composition  data  from  the 
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two areas  are shown separately,  because the  two areas are intrinsically  different. 
Overall, the  Medical  Center/Hospital  accounts  for  approximately 55% of  the  waste 
stream  and  the  University  accounts  for 45% (Chart 4, Appendix). 

Figures  1 and 2 in the  Appendix  detail  the  projected  waste  stream by material  type. 
An  assumption was made  that  all  waste will grow  uniformly  at 5% per year.  This 
assumption was made  throughout  this  report  and  is  based  on  the  continued  growth 
in the  number  of  buildings  at  Duke. Currently, there are 8,866,534  square  feet  at  the 
University. In FY 94-95,  629,500 square feet will be  added to  the  University 
( + 7%).5 Thus, a 5%  growth  for  the  coming year is reasonable (and  perhaps 
conservative).  However,  the  growth  rate  for  trash  production  may decrease. Many 
companies  are  making  tremendous  efforts  to  reduce  their  packaging  waste.  Duke’s 
own  purchasing  department  continues  to persuade its vendors to reduce  their 
packaging  waste.  This will certainly  affect  the  University’s  waste  stream in the 
future. 

The history  of  solid  waste  at  Duke  is  shown in the  Appendix in Figure 3 and in Chart 
5. Although  progress  reducing  waste  has been made  since  1990,  Duke  University  still 
produces  approximately 1 1,000 tons  of  waste  each year. Coordination of  the  efforts 
of  Duke  Recycles with Duke  Sanitation and Medical Center  Recycling will certainly 
increase the  efficacy  of  the  overall  waste  reduction  program. 

HISTORY OF SANITATION 

Duke  University  has a Sanitation  Department which handles  trash from  the  entire 
University.  Since  1984, it has  had the same level of personnel  and  equipment. 
Currently, the  department  employs  six  full-time  employees  and one  supervisor.  The 
department  operates t w o  front-loading garbage  vehicles, four  roll-off  trucks,  one rear- 
loader and  one side-loader.6  There is  additional  capacity  for  growth in the  Sanitation 
Department,  and  their  well  established  equipment  replacement  budget  could  be  utilized 
to facilitate  further  recycling. 

Information  obtained  from  Dan  Parlor,  Plant  Accounting,  November 1993. 

David  Bryant,  Sanitation  Department,  November 1993. 
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FINANCIAL HISTORY OF SOLID WASTE  MANAGEMENT 

Since FY 89-90,  Duke  Recycles has  had i ts  own operating  budget. Expenses, 
revenues, avoided  costs7  and  cost per ton  for FY 89-90  through FY 93-94 are 
shown in Figure 4 in the  Appendix. The same information  is  duplicated  for  DUMC 
Recycle  and Read. Please note  that the Duke  Recycles  figures are taken  straight  from 
the financial  statements,  while the DUMC  numbers are estimated  figures  taken  from 
the  consulting  study  done  by  Prete-Wilmot  Associates in January  1993. The figures 
for  DUMC  Recycle  and Read include  estimated  labor  costs  but  do  not  include  vehicle 
costs.  Also  note  that in FY 91 -92,  some of  Duke  Recycles  expenses were  borne  by 
the Surplus  Store  and  the  Materials  Support  central  office  and  do not appear on  the 
Duke  Recycles  financial  statement. 

Figure 4 in the  Appendix  combines  the  budgets  of  both  programs. It indicates the 
total  cost  of  all  recycling  activity  at  the  University, as well as a cost per ton  recycled. 
This cost per ton  is  calculated by dividing the net  cost by the number of tons 
recycled. 

For Duke Recycles, the  initial  cost per recycled  ton in FY 89-90  was  $671.65/ton. 
This high cost per ton  is  directly  related  to  the  fact  that  89-90  was  a  start-up  year. 
Very  little  was  collected  that year, but  costs  were  incurred  prior  to  actual  collections 
for  bins,  personnel,  staff  studies,  etc. In the  second year of  the  Duke Recycles 
program, the cost per ton  dropped  sharply to  $1  02.46/ton. Since that year the  cost 
per recycled  ton  has  settled  around  the  $1 OO/ton mark  (excluding FY 91-92  which 
needs to  be  adjusted  upwards). It is  expected  that  during  this  current  fiscal year the 
cost per ton will drop  below $1 OO/ton. 

For DUMC  Recycle  and Read the  cost per ton has declined  from  $285.90 per ton  to 
$219.24/ton. Please note  that in order to  avoid  double  counting,  revenue  from  the 
sale of  aluminum  cans  is  excluded  from  the  DUMC  figures.  This  is  due  to  the  fact 
that DWMC "sells" its  aluminum  to  Duke Recycles.  Duke  Recycles  has  access to  
better  markets  because of its higher  volume. 

It is  perhaps  more  appropriate to  look a t  the  combined  cost per ton  recycled. Since 
FY 89-90  this  figure  has  declined  from  $176.1  2/ton  to  an  estimated  $1  24.1  O/ton  for 
93-94. Again, whether  this  cost  would  be  decreased  even  further  is  the  subject  of 

'Avoided  costs  refer  to  the  costs  eliminated  when  trash  is  diverted  from  the  landfill.  Here, it 
specifically  refers  to  the  reduction  in  tipping  fees  paid  when  materials  are  recycled.  The  tipping  fee  is 
the  fee  paid  at  the  landfill  to "tip" a  ton  of  trash  and  is  easily  calculated.  Some  people  also  calculate 
avoided  costs  based  on  reductions  in  labor,  transportation,  equipment  and  other  costs.  This is more 
difficult  to  do,  as it is less  clear when one  can  legitimately  assume  reduction  in  these  costs. 
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the  rest  of  this  document. It is  our belief that if all  recycling  operations  can  be  made 
more  efficient,  the  overall  cost  of  recycling  can  decline  even  further. 

As a basis  of  comparison, please note  that  efficient  curbside  recycling  programs  cost 
between $1 10-$150/ton  (excluding avoided  costs).  The  net  cost  of  recycling in 
Seattle  is  $91/ton.* 

The overall  costs  for all solid  waste  management  (Recycling  and  Sanitation)  at  Duke 
for FY 91 -92 through FY 93-94 are shown in Figure 5 in the  Appendix . In FY 93-94 
Duke  Sanitation will spend  an  estimated  $90.46 for each ton  of  trash it hauls to  the 
landfill  (Figure 2, page 1 7). 

In  the  next sections, we  detail several different  scenarios and demonstrate  the  impact 
of  each on  the  cost  of solid  waste  management  at  Duke  University. 

Biocycle Magazine, September 1993. 
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- 111. FUTURE OPTIONS FOR SOLID WASTE  MANAGEMENT 

In  this  section, we develop  different  options  for  waste  management  at  Duke 
University in the  future.  With  regard  to some aspects  of  each  option,  we  have  been 
able to  provide a  fair  amount  of  detailed  numerical  information.  With  regard to  other 
aspects, where  information  is  more  speculative  or  would  take  further  investigation  to 
have  any  degree of accuracy, we have  confined  ourselves to  qualitative  descriptions. 
Please note  that  the scenarios as we  have  labeled them, are meant to be  broad, 
general  descriptions. In no  case are they assumed to be  totally  reflective  of  current 
or future  activities or operations. The  scenarios are merely  tools to help  guide  future 
management  decisions. 

For the  purpose of this  study,  certain  projections/assumptions are required to evaluate 
waste  management  scenarios  for  the  future.  The  following  assumptions are utilized 
in  this  report: 

Growth in Duke's  solid  waste  stream - 5%/year 

Increased tipping fees, moderate vs. slow - tipping fees  are officially  determined 
by  Durham  Government.  We  have  used our best  estimates  based  on  past 
history  and  discussions with officials. 

Increased  personnel  costs - 5%/year 

Value  ranges  for  recycled  materials - experience, public  market  information,  etc. 

Duke  University  would  have  the desire or need to establish  long  term  cost 
reduction in creating  a  best  management  scenario for solid  waste. 

Scenario's Two and  Three  would a t  a minimum  require some major  behavior 
modification  on the art of  Duke  faculty,  staff, and  students,  and  would also 
require  some  level  of  investment in new  collection  and  processing  systems. 

There  are social  and  political  issues  which  must  be addressed. We  have  not 
attempted  to  quantify  the  cost of addressing  these  issues  except by  recommending 
an educational  program  be  established as the  first step.  These  issues  include: 

0 Integration of Duke  University  Medical  Center Recycle  and Read and  Duke 
Recycles 

0 Consolidation  of  Sanitation and  Recycling 
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0 The  cooperation  and  participation  of employees,  students, faculty, especially 
those  involved in the removal,  and  collection of Solid  Waste/Recyclables. 

0 How  to  reward  successful  efforts,  especially  on  the  part  of  Duke  staff. 

0 How  to  get academic areas to  participate by providing  technical or project 
assistance, possibly in the  form of class  study or individual  projects.  Stephanie 
Finn  can  provide  subjects  for  various  departments to  use as potential  project 
work. The integrated  management  and  recovery  of  solid  waste  involves  the 
disciplines of business,  engineering,  and the  biological sciences;  and is a 
challenge to  the State  University  system in Senate Bill 1  1 1 .  

The four  scenarios  considered in this  study are briefly  described  below: 

1 ) Scenario One--Status Quo. This  scenario  assumes that  the  recycling  and 
sanitation  departments will continue  to operate as they  do  presently.  There will be 
no change in management  structure.  In  this scenario,  overall waste  reduction will 
occur  at a rate  somewhere  between  12%  to  15%. 

2) Scenario Two--Increased CooDeration between  Deoartments.  This  scenario 
assumes that  the  management  structure of the  recycling  and  sanitation areas will 
remain  the same, but there will be increased efforts  to  coordinate  cooperation,  greater 
participation of housekeeping  and  some  improvements to  the recycling  facilities.  This 
scenario  should  result in waste  reduction  ranging  from  approximately 20% to 40%. 

3) Scenario  Three-- Structural Reoraanization.  This  scenario  assumes that 
there will be a restructuring of Sanitation  and  Recycling  into a _Solid Waste 
-. Merger  of  all areas handling  solid  waste will allow  for 
increased  efficiencies,  greater  cooperation  and  planning.  Under this scenario 
anywhere  from  between 40% to  80% waste  reduction  can  be achieved. At  the 80% 
end of this scenario, it is  assumed  that a composting  program  has  been  instituted. 

4) Scenario  Four-- No recvclina. This  scenario  demonstrates the consequences 
of  reverting  to a 0% waste  reduction  strategy. 
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SCENARIO ONE: 

Currently,  Duke R 

STATUS  QUO. 

ecycles  and  DUMC Recy cle and Read op erate two almost completely 
autonomous  recycling  programs.  Both  programs  collect  recyclables  from  campus 
buildings,  take  them  to  a  central  processing area, and  sell the  materials  out  of  this 
central  location.  Duke  Sanitation  collects the trash  generated  by  the  campus  and 
assists with the  hauling  of  some  recyclables  (cardboard  for  the  hospital, white goods, 
and newspaper  for  Duke  Recycles.). In this scenario, we make  prclections  which 
assume the  continuance  of  this  system. The  details  of  this  scenario are shown in 
Figures 1 through 4, pages 16  through  19 and in background  data  developed  in  the 
Figures  and  Charts in the  Appendix. 

The Duke  Recycles  program  shows  some  growth under this  option,  but it eventually 
levels  out.  DUMC Recycle  and Read is  shown as reaching  a  plateau  rather  quickly. 
We-did  our  best to  predict  tonnage  levels  for  each  material  based  on  present  trends. 
We know DUKE Recycles can  handle 8 0  tons per  month,  thus, it seemed  reasonable 
to base  an  upward  tonnage limit between  90-1 00 tons per month. 

The overall  cost per recycled  ton  (for  Duke Recycles) is  calculated  using two  different 
tipping  fee scales and  three  different  revenue scales.  The tipping  fees  used are as 
follows: 

a) slowly  increasing  tipping  fees--$39.50,  $41 .OO, $42.50, $44.00, 

b)  moderately  increasing  tipping  fees--$39.50,  $53.00, $60.00, $66.00, 
$$45.50,  $47.00,  and  $48.50. 

$68.00, and $69.00. (Also  listed in chart 6, appendix) 

These two  tipping  fee scales reflect  our and  Durham's  uncertainty  about  the  future 
direction  of  tipping fees. Tipping  fees  could  exceed  $69.00/ton in the  future. 

Different  revenue  rates  for  recyclables  were  used  to  reflect  uncertainty  about  market 
conditions. Overall, the  pricing  levels  chosen  tend to be on  the  conservative side. On 
the  low-level  Dricinu  basis we have  used  pricing  comparable to  what  Duke  is  currently 
receiving  for  its  recycled  materials. The  mid-level  Dricinq  provides for  moderate 
increases in value,  and the  hiuh-level  Dricing  reflects  the  current  valuation  of  materials 
that  is  available to  generators  of larger quantities  of  recycled  materials. 

In all  likelihood, the  different  materials  would  never be  all low, all medium or  all high 
value, but a  mixture  of  low, medium,  and high value.  Furthermore, a simple 
modification  made to  the  existing programs, i.e., the  ability  to  store  greater  amounts 
of  materials  before  shipping  them,  would  allow  for  truckload  quantity  prices (high 
level). 
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In  this scenario, it is  demonstrated  that  the  costs  for  conventional  solid  waste 
management  continue  to rise  under both  landfill  tipping fee projections.  Using 
moderately  increasing  tipping fees, $39.50/ton  to  $69.00/ton, until the year 2000 the 
cost  per  ton of solid  waste  management rises to  almost  $120/ton (see Figure 2, page 
1 7). Using  the  slowly  increasing  tipping  fee model, 39.50/ton  to  48.50/ton,  the  cost 
per ton rises to  almost  $99.00/ton (see  Figure 2, page 17). Any  methodology  which 
would  keep  the  cost  per  ton  under  these  levels  is  worthy  of  further  evaluation.  The 
recycling  model  of Scenario  One shows  that  the  cost per ton  for solid  waste 
management by recycling  is  reduced,  and  actually  falls  below  the  cost per ton  of 
conventional  solid  waste  management, until the year 1996-97  when  the  maximum 
level of recovery  is  reached (see data in Figures 3 and 4, pages 18  and 19). This 
trend  is  demonstrated  at  all  the  pricing  levels of recyclables,  and for  both  tipping  fee 
projections. 
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SCENARIO TWO: INCREASED  COOPERATION 

Figures  5  through 12  on pages 22  through  29  and  Figures 12  and 13 in the  Appendix 
develop  the  costs  of  operations in this scenario. 

If  Duke Recycles, DUMC  Recycle  and Read, Duke  Sanitation  and  Housekeeping  were 
to  coordinate their efforts  to a  much greater extent, a higher  waste  diversion  rate 
could  be  achieved.  Although, it is  difficult  to say exactly  how  much  could be 
diverted,  we  estimate  that it would  be  on  the  order  of  up  to 40%. 

This scenario assumes that  while greater cooperation  will be developed  among 
departments, each department will maintain  its  autonomy. 

Key to  this scenario is  the increased use of  resident  staff  in  buildings (i.e. 
housekeepers).  Currently,  Duke Recycles  empties  all of  the  recycling  bins  located in 
academic  and  administrative  buildings. In the  dormitories,  Housekeeping  empties 
internal  recycling  bins;  Duke Recycles  empties external  drop-off bins. DUMC R&R 
enters  many  Medical  Center  buildings;  however, in some areas, Environmental 
Services  empties the recycling  bins  into  central  bins  located  on a loading  dock. The 
labor  intensiveness  of  this  collection method, coupled with the  relatively  small size of 
the recycling  staffs,  make it difficult  to  maximize  collections.  If  Housekeeping's 
involvement  were  increased, the number  of  collection  points  within  each  building 
could  be  increased.  The  greater  convenience  of  recycling  bins  would most  certainly 
increase the  amount  of  material  collected. It must be noted that this  change in 
methodology  would  not  increase  the  amounts handled, just  the  way it is  done.  The 
Bryan  Center  provides  us with a  good example of  how a  change in handling  can  lead 
to a  dramatic  reduction in trash  generation. In the Fall of  1993,  Duke  Recycles  began 
an intensive  campaign  to  enlist  the  support  of  Dining  Services  and  Duke  Stores in 
cardboard  recycling  at the Bryan Center.  As  a result  of  this  effort,  the  number  of 
compactor  "pulls"  has  been  reduced  by 50%. This  significant  reduction in trash 
simply  required  the  placing of cardboard in a  separate bin. There was  no added 
expense for  the  building (in fact,  trash  charges  may decrease by  $1 4,000 in FY 94- 
95). 

If such  a  system  were  implemented  there  would  be  substantial  start-up  costs. The 
size and  type  of  recycling  bins  would  need to be  changed  (many  current  recycling  bins 
hold  between 50-200 Ibs  when  full). In addition to  internal bins, external  bins 
(probably 90 gallon  roll-out  carts) w w l d  need to  be  purchased.  There would need to  
be changes to  the  recycling  process "tg area to  accommodate  greater  volumes.  A new 
recycling  vehicle would most  likely  need  to  be purchased.  Some of  these  expenses 
could  be  accommodated within the  current  budget  structure, and  some  could  not. 
These estimated  start-up  costs are given in Figure 6,  page 23. 
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This  scenario  also  assumes that  DUMC Recycle  and Read would  deliver  its  materials 
to  the  Duke Recycles lot  for  processing  and sale. Greater combined  volumes  would 
enable the  maximization  of revenues. A bookkeeping  system  would  need to  be 
developed to  keep  track  of  materials  brought in by DUMC  Recycle  and Read such  that 
it could  receive  revenues  for  its materials. 

The projected  waste  recovery  for  Duke Recycles and DUMC Recycle  and Read are 
shown in Figures 12 and 1 3  in the  Appendix.  Figure 13  gives  the  combined  tonnage 
of  the  two programs.  Again,  costs  per ton are calculated  using slowly and  moderately 
increasing  tipping  fees  and  low,  medium and high revenues. 

The  expense  spreadsheet  (Figure 6, page 23)  combines  the  budgets of Duke Recycles 
and  DUMC  Recycle  and Read (even  though  each  still  maintains  its own budget in this 
scenario).  The  expenditures  for  personnel are increased in this  option. Since in this 
scenario, tonnage doubles, we have  doubled  the  personnel  budget  for operations. 
Cuirently, a total  of 4 full  time  employees are employed by the  two programs 
combined  (including  management  staff).  In  this scenario, 3 more  full  time employees, 
(level 5)  would  be added, and  management  staff  remains  the same. 

In  this scenario  (see  Figures 7 and 8 on Pages 2 4  and  25),  using  high  level  pricing  and 
moderately  increasing  tipping fees the  cost/ton or net  cost/benefit  of  recycling 
decreases to  approximately  $28/ton in the year 96-97 when  the  total  quantities  of 
materials  recovered  begin to  stabilize.  Increased costs/ton are then  attributable, up 
to  about  $40/ton in the year 2000, to  the annual  increases in expenses relative to  the 
limited  growth in revenues  and  avoided  landfill tipping fees. In the case  least 
favorable to  recycling (low tipping fees, low revenues), the  cost per ton  drops as low 
as $77.17 per  ton,  before  leveling  off  at $88.88 per  ton.  In  this  scenario  the  cost  of 
conventional  solid  waste  management,  using  moderately  increasing  tipping fees, rises 
from  about  $90.00/ton  to  about  $1 24.00. 

The weighted  cost  for  all  solid  waste  management  is  approximately  $104/ton in 96- 
97 and  rises to  approximately $1 O9/ton in the FY 1999-2000. Figures  1  1 and 12  on 
pages 28 and 29 demonstrate  the  combined  (weighted average) cost  of solid  waste 
management in this scenario. 
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SCENARIO THREE: STRUCTURAL REORGANIZATION 

Figures 13  through  18  on pages 31 through 36 and  supporting  figures  and  charts in 
the  appendix  develop  the  cost  of  operations in this scenario. 

In  this  scenario, we  have  combined  the  two separate  recycling  programs  and  the  solid 
waste  management  program  into a single cost  center  under a major  management 
structural  reorganization.  Such a merger  would build on  the  strengths  of  each 
department  and  achieve  greater  efficiencies  through  the  elimination  of  duplication of 
effort.  Budgeting  and  planning  could  be  closely  coordinated. 

The waste  recovery  totals for Duke  Recycles  and  DUMC  Recycle  and  Read  are shown 
in Figures 1 4  and 15 in the  Appendix.  Combined  tonnages are shown in Figure 15 
in the  Appendix. As in the  previous scenarios, costs per ton  using  different 1- sping 
fees  and  different  revenues are  calculated. In this scenario, the  overall  per  ton  cost 
to  the  University  for  this  combination  of  services  using high level  pricing  and 
moderately  increasing tipping fees (see  Figure 15  on page 33)  would  drop  from 
$96.18/ton in FY 93-94 to  $80.84/ton in FY 1999-2000. Using low level  pricing  and 
low tipping fees, they  drop as low as $80.88/ton in FY 96-97  before  leveling  off  at 
$85.88/ton in FY 1999-2000 (see  Figure 17 on page 35). 

These costs/ton are significantly less than  the  previously  projected  costs  for  the  more 
conventional  approach to  solid  waste  management  from Scenarios One, Two and  Four 
for  each  respective year. This  is  best  demonstrated  by  Charts 1  and 2 in the  Executive 
Summary. 

We are assuming  that  this  structural  reorganization  can  be  accomplished with minimal 
increase in annual  budget  amounts (in fact, we  think it would  ultimately  decrease 
them), but would require a significant up front  capital  investment  to  implement  the 
program.  Our  best  estimate  for  such  an  investment  would  be  around  $500,000. 
Refer t o  Figure 18 on page 36. 
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SCENARIO FOUR: NO RECYCLING 

Scenario  Four is  the  "go  back  to square  one" scenario.  The information  contained in 
Figures 19 and 20 on  the  following pages  is  self-explanatory.  This  long term  cost  of 
this  scenario  is  also  demonstrated by the  two  line  charts in the  Executive  Summary, 
pages iii and iv. Solid waste  management  costs  would  be  impacted  directly  by 
increased  or  decreased tipping fees, and  there  would  be  no  incremental  "opportunity" 
costs  for  recycling as is  considered in the  other scenarios. 

Due to  the regulatory  climate in the  State  of  North Carolina  and the  well established 
recovery  programs in existence  at Duke, we do not consider  this to  be  the  University's 
best  long  term  scenario  for  solid  waste  management. 

37 



II 
II 

II 

II 
II 
II 

II 
II II 

I! 

38 



0 cu 
w 
3 
c3 
ii 

a 

II II 
I1  II 

Q) 
(0 

II II 
I1 II 

.. 
4 B 

ii 
!! 

ii 
II 
II 

II !! 

Q) 

Q1 
Q) 

(9 

Q) 
(4 

8 

OD 
7 m 
Q) 

C 
0 
5 
u) 

6 

39 



IV. CONCLUSIONS AND RECOMMENDATIONS 

1. Step  up  the  recycling  efforts  at  Duke  University  Medical  Center  (DUMC) 
immediately. 

The  greatest  opportunity  for  the  recovery in the waste  stream  is  at  DUMC. The 
following  materials are available in quantity in the DUMC  waste  stream: 

cardboard 
- office paper 
- plastic 
- glass 

. There  is  sufficient  solid  waste  management  capacity and related space at 
DUMC  which  could  be  utilized  for  recovery  services  rather  than  disposal. 

2. Implement  and  continue  a  comprehensive  training  program  for  students,  faculty 
and  staff  which  provides  the  necessary  information  to  promote  and  facilitate 
a  waste  reduction  and  recycling  effort.  (We  estimate that this  alone will result 
in a 3-5% reduction in the waste  stream).  Include  recycling  program 
information in all  University  orientation  programs  for  faculty,  staff  and  students. 

3. Duke  has  significant  flexibility  for  developing  markets  for  materials  because it 
is  a  private  institution. It also  has its  own  in-house  Sanitation  Department.  If 
all  the  waste  handling  entities  work  together,  they  can  provide a more 
extensive  and  more  economical  recycling  and  waste  handling  service to  the 
University  community. 

4. Utilize  the  knowledge of Duke  faculty  and  staff in future  planning. For 
instance,  recycling  facility  design  can  be  offered  up  to a mechanical/civil 
engineering  class as a  possible  project.  Compost  studies  can  be  done as 
projects  by  graduate  students in the  Biological Sciences. 

5. Commitment  is  a  key  requirement.  When  a  course  of  action  is  decided  by  the 
University, it must  be  communicated  to  all  levels of management,  and 
employees, that  best  management  practices  for  solid waste, including  waste 
reduction  and  recycling  is  a  priority.  Without  the  cooperation  of  employees  at 
all  levels, it becomes  much  more  difficult  to  implement  an  extensive  program. 

6. Make it a  goal to  become  a  national leader in waste  reduction as a  viable  means 
of institutional  waste  management.  Duke has  already committed  itself  to a 
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7. 

8.  

9. 

10. 

11. 

12. 

13. 

14. 

high profile  task  force  (the Paper Task Force  organized by EDF). Duke's 
participation in such a project  makes  action essential.  Duke should  set  its 
sights high - an 80% reduction,  while  difficult, is not unattainable. 

University  staff,  employees  and  students need to  understand  that  Duke 
recycling  programs are  responsible  for  helping  them  recycle,  not t o  recycle  for 
them.  Whether  you  recycle or  dispose you  still  must handle, haul, or carry  that 
material.  Recycling is  more  difficult  than  throwing  something  away.  If  Duke 
is  to successfully  market  recovered  material,  source  separation  is  the  key. 
Everyone  at  Duke  must  be  counted  upon  to  properly separate  materials,  thereby 
minimizing contamination. 

Duke  Recycles  current  facilities  would  be  inadequate to  accommodate  growth. 
However,  the area could  be  adapted with little  difficulty. 

There  is  no  record  of  waste  generated  and  disposed  of  by  contractors  during 
building  projects. At  the  very least, some  recycling  of  construction  and 
demolition  debris  should  be  attempted  and  records  should be  maintained. We 
believe  this  could  be  up  to 3,000 tondyear. 

It is  not realistic  for  Duke  University to  operate in Scenario  Four due to  the 
political, social,  and  financial commitments  to  recycling. 

Scenario One, even  at  its  maximum  potential will not  divert  the 25-40% 
recycling  goals as  established by  the Solid Waste  Management Act  of 1989. 

Significant up front expenses will be  incurred in Scenarios Two  and Three. 

The  student  labor  force  is an invaluable  asset.  Continue  their  involvement in 
the  waste  recovery  programs. 

Scenario  Three  can  provide  long  term cost  containment in managing  solid 
waste  for  Duke  University. It is  recommended  that  implementation  of  Scenario 
Three  be  started  immediately. 
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APPENDIX 

flGURE 3 SOUD WASTE HISTORY DUKE  UNIVERSITY 
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APPENDIX 

FIGURE 4 

DUKE RECYCLES: NET COSTS FY 09-90 TO FY 93-94 
On doll-). 

89-00 90-91 93 93- 91 -0T 2- 



II I I  
II 
II I I  
II II 
II II 
II II 
II II 

ii 

II ii 
II 
II 
II 

II 
II 

II I I  

ii 



v) 

9 a 
0 
v) 
w w 
LL 
(3 z 
h a 
F 

i i  

0 z 

z 
0 s r ; ,  t: 



W 
0 

4 

II 

II 

It 

II 

II 
II 

. 

. 
i 

. 



n 

a s 
0 z 
4 
W 

II 
II 
II 

li 
II 
II 

II 
II 

II 

II 

ii o t ii t 
II 4 r II t 
II 0 0 II Q 

I! II - II 6 II r; 
" II 

II II 
I! II 





0 z 
u) 

2 

II . 

II . 

II 
II 

f 

0 
C 



II 

II 

II 
II 



E 
r; 
Q 
I- 
N 

9 
I 

N 

t 
f 
Q 
0 
(D 

9 

r 
I 

f 
n 
ui 
I- n 
a a 
l- 

I 

0 
a! 
I- 
t a 
Q 
Y) 
r 

N 

9 
0, 

I 

0 
0 
I x 

II m 
0 rn 

a 
I d 

m 
t a 

I 
II 

N 
9 
a 
0, 

c 
Q 

N 
N 
c 

a z a 
a 
P 
s 
0 

B w ; 
0 

0 
3 
0 

0 

s a 
z 0 

5 s 
5 
A a 
0 

w z 
0 

x 
0 z w 
0 

4 



8 

II 

It 
II 

II 
II 

f 

w 
w . 

w 

: 

II 
w 
w . 
w e 

: 

e 
w 





!! : 

II 
II 
II 



E 



APPENDIX 

FIGURE 16 

SCENARIO  COMPARSON  CHART 
(ALL  FIGURES ARE IN DOLLARSFON) 

SCENARIO ONE 

LOW,  MOD 
MID,  MOD 
HIGH,  MOD 

LOW,  SLOW 
MID,  SLOW 
HIGH,  SLOW 

SCENARIO TWO 

LOW,  MOD 
MID,  MOD 
HIGH, MOD 

LOW,  SLOW 
MID,  SLOW 
HIGH,  SLOW 

SCENARIO  THREE 

LOW,  MOD 
MID,  MOD 
HIGH,  MOD 

LOW,  SLOW 
MID,  SLOW 
HIGH.  SLOW 

SCENARIO  FOUR 

MOD 

SLOW 

93-94 94-95 95-96 96-97 97-98 98-99 99-00 

94.86 104.95 110.29 115.06 117.40 118.94 119.65 I 
I 93.80  103.79  109.15  113.92  116.31  1  17.91 11 8.67 
I 91.66  102.33  107.64  112.46  114.92 1 16.58 1 17.41 
I 
I 
I 94.86 95.57 96.66 97.91  99.62  101.34  103.06 
I 93.80  95.1 8 95.52  96.78  98.54 100.31 102.08 
I 92.44 92.95  94.01 95.32 97.1 5 98.98  100.82 I PIIPXr==PI==='I=='E==E==P=="===P========I======================= 

I 
I 
I 94.62  102.01  106.35  109.58 1 1 1.70 1 13.48 114.58 
I 93.47  99.59  104.22  107.35  109.52 11 1.39 1 12.57 
I 91.93 97.06 101.30  104.35  106.58 108.57 109.87 
I 
I 94.62 94.67 95.57  96.1  1 97.58 99.31  101.03 
I 93.47  92.61  93.45  93.88  95.42  97.22 99.03 

-"" """""-=""""" """_ ""-"""""""" ""-e"""""- """"""""""""""""""" 

98.86 1 12.03 96.25 89.82 91.59 93.82 95.24 
97.72 109.05 90.98 83.30 85.37 87.65 88.90 
96.1 8 105.28 84.30 74.37 76.87 79.44 80.84 

98.86 101.21 86.87 80.88 82.1 6 84.00 85.58 
97.72 98.23 81.61 74,36 75.95 77.84 79.25 
96.18 94.47 74.93 65.45 67.62 69.62 71.19 

85.1 8 98.68 105.68 111.68 113.68 114.68 114.68 

85.1 8 86.68 88.1 8 89.68 91.18 92.68 94.18 

Notes:  Cost/ton for Scenarios One and Two are weighted averges of sanitation and recycling costs. 

LOW, MOD = Low-level prices, moderately increasing tipping fees 
MID, MOD= Mid-level prices; moderately increasing tipping fees 
HIGH, MOD= High-level prices, moderately increasing tipping fees 

LOW, SLOW= Low-level prices, slowly incresing tipping fees 
MID,  SLOW= Mid-level prices, slowly increasing tipping fees 
HIGH,  SLOW= High-level prices, slowly increasing tipping fees 



’ LandfU shortfall 
raising $2M stink 
with city‘s budget 
By GREGORY CHILDRESS 
The Herald-Sun 

City officials won’t be among those looking 
eagerly  toward  the  new year. 

That’s because when 1994 rolls around, of- 
ficials must  have  a  plan in place to cover  a  rev- 
enue  shortfall of  nearly $2 million. 

The shortfall  recently  turned  up  in  the Solid 
Waste  Management Fund, which  accounts for 
revenues  and  expenses used to  operate  the city 
landfill. 

City Manager Orville Powell said he will 
present  the City Council with  severai  options 
to  defray  the deficit at  the council’s Jan.  3 
meeting. 

He said on’e option might  include  cutting  ser- 
vices.  Recycling programs,  yard  waste collec- 
tion,  street  cleaning  are  among  the services 
paid out of the  fund. 

please see SHORTFALL/A2 

“It’s an option,  but  it’s  not 
one I’d be willing to recommend 
at this point,” Powell said. 

City officials said the  shortfall 
was  caused the  Sanitation De- 
partment’s  failure  to  report 
credits  due  the city’s com- 
mercial  garbage  collector, 
Browning Ferris Industries of 
South Atlantic Inc, to  the Fi- 
nance  Department. 

“We  had two organizations 
that  weren’t  communicating  the 
way  we  wished  they had,” said 
Finance Director John Pedersen. 

As a result, Pedersen said pro- 
jected  revenues for fiscal year 
1993-94 were  overestimated be- 
cause  they  were based on  er- 
roneous projections for  fiscal 
year 1992-93. 

Pedersen said the problem ac- 
tually sprouted in fiscal year 
1991-92, but was  not discovered 
until last summer  during  the 
start of a city audit.  The prob- 
lem was further  exacerbated be- 
cause  no  accounting  system was 
in place to  catch  the misstep. 

At least one council member 
says he is not disfied with  the 
explanation  the city staff has 
given  him about  the  shortfall. 

“The extent of the problem 
indicates to me that we  have 
some weak.administrative 3LrUc- 
tures in place,” said newly  elect- 
ed  Council  Member  Frank 
Hyman. 

Hyman said he wants  further 
explanation  about  how  the 
shortfall  came  about  and how 
such  a  large  problem  went un- 
detected  during  the 1993-94 
budget  work sessions. 

Other council members said 
they  were largely in the  dark 
about  the  shortfall  and  are  wait- 
ing to  hear  the city manager’s 
explanation. 

“He  [Powell] mentioned  to me 
that  there seemed  to  be this 

problem,  but I don’t know  much 
about it overall,” Kerckhoff said. 
“I know Orville (Powell] was not 
happy  about  the  situation.” 

Under the  terms of the con- 
tract,  the city pays BFI $5.86 for 
each container it empties for 
the city. The city is responsible 
for more  than 2.800 commercial 
containers. 

The city charges BFI $13 a  ton 
to dump city garbage in the city 
landfill. 

But when BFI enters  the land- 
fill, the city requires  the firm to 
pay a $39.50 tipping fee  for 
each  ton of garbage it dumps. 

BFI is later reimbursed via 
credits of  $26.50 cents a ton 
after  a series of calculations are 
made  to determine  the number 
of tons BFI collected from city 
containers. 

BFI is also under  contract to 
pickup containers  at private 
companies. 

“The  people at  the landfill 
didn’t  understand  that  the cred- 
it meant reduced  revenue,” Ped- 
ersen said. 

The city anticipated $11.6  mil- 
lion in  revenue for fiscal year 
1993-94.  Officials had projected 
$11.9 million for fiscal year 
1992-93 and $15.2 in 1991-92. 

More than half of the revenue 
for the solid-waste fund - $7 
million - is generated by the 
tipping fee.  The remainder is 
generated by investment  in- 
come, the sale of  recycled  goods. 
the disposal of dead  animals and 
trailer  rentals. 

Besides reducing services, an- 
other solution to the $2-million 
problem  could involve the trans- 
fer of money  from other sourc- 
es. Whatever  the city decides to 
do, it is likely taxpayers ulti- 
mately will pay either in re- 
duced services or higher taxes. 
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by $1.8 
The  city  may have to raise 
taxes or impose a collection 
fee to cover  a mistake in 
reporting landfill revenues. 

BY TIM VERCELLOT~ 
STAFF WRITER 

DURHAM - A major accounting 
foul-up  will leave the city short 
$1.8 million in its garbage man- 
agement fund by the end of the 
fiscal year, which  could  mean 
higher taxes or a collection  fee for 
residents. 

Red-faced  city  officials discov- 
ered the mistake while auditing 
the city’s books  for the 1992-93 
fiscal year. which ended June 30. 
The audit is due to be presented to 
the  City  Council  in January. 

City  Manager  Orville  Powell is 
scheduled  to  brief the council on 
the  problem. and possible  solu- 
tions. Jan. 6 at the next  meeting of 
the  council’s Finance Committee. 

“The  problem  was caused by a 
failure of communication  between 
the Sanitation Department and 
the Finance Department,” Powell 
said.  “We’re suggesting correc- 
tive action be taken in the next 
budget.” 

Powell  and  City Finance Direc- 
tor John Pedersen Jr. would  not 
say  what  solutions  they’ll recom- 
mend  to the council.  The  council 
tnust adopt a 1994-95 budget by 
July I .  . 

But Pedersen acknowledged 
Tuesday that the options  include a 
tax increase, a garbage f e e ,  an 
increase in the dumping f e e  at  the 
city landlill and cuts in the Sanita- 
tion Department. 

The city property tax  rate would 
have  to increase by nearb 3 cents 
per $100 of property value to cover 
the shortfall. Each penny on the 
tax rate, which is now 67.1 cents, 
generates about :him 
nue. 

in the dumps 
million 

The  City  Council has periodical- 
ly debated a fee  for garbage 
collection,  which is now financed 
primarily through tax revenues. 
The most recent proposal came in 
1992. but  council members reject- 
ed it  because  they  thought  it  was 
regressive. 

. Mayor  Sylvia  Kerckhoff sald 
she’s not eager to impose a 
garbage collection fee, but. “I’d 
certainly do a user fee before I‘d 
raise taxes.” 

The  accounting error came In 
tracking  credits  granted to 
Browning-Ferris Industries of the 
South  Atlantic  Inc.,  which  holds a 
city contract to  collect garbage 
from  businesses in Durham. 

The  company is scheduled to 
receive about S1.23 million  from 
the city for commercial garbage 
collection during the 1993-94 fiscal 
year. Under a complex arrange- 
ment  with the city, BFI also 
receives a credit on tipping  fees 
the company pays at the landfill. 

Outside haulersmust pay a fee 
of $39.50 a ton  to  dump garbage at 
the landfill off Club Boulevard. 
BFI receives a $26.50 credit and 
pays only $13 a ton. 

City sanitation officials  stopped 
reporting the credit to the city 
Finance Department in January 
1992, about 11 months into BFI’s 
five-year contract with the city. 
The error caused city officials to 
overestimate revenues in the 
city’s solid waste fund,  budgeted 
this year at $11.78 mrllion. 

The mistake went  undetected 
when the city audited its 1991-92 
books l a s t  year, and  continued 
into the current budget. 
As a result, the discrepancy is 

expected to swell  to S1.8 million by 
the end of the current fiscal year. 
“We based projections on a figure 
we thought was accurate. and we 
compounded the problem.” Pow- 
ell said. 
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recycling, international, landfills, composting, collection and legislation 

Study. Provides 
Evidence-Of Lower 

Cost Recycling 
The envlronmental  benefits of 

recycllng are obvlous: retrlevlng 
recyclable  matertals fnnn the waste 
stream  saves landflll space  and 
conserves  valuable  natural  re- 
sources. But a  recent study  pre- 
pared  by Seattle-based economic 
consultants Sound Rcsoum Man- 
agement Group Inc.  for the Clean 
Washington Center (CWC) shows 
that recycllng can also be an eco- 
nomic alternative  to waste dispos- 
al. 

TradlUonally.  recycling  programs 
have been  hln- 
dered by the  fact 
that they can cost 
more than dispos- 
al. The CWC. a 
divlsion of Wash- 
ington’s  Depart- 
ment of Trade and 
Economic  Develop- 
ment.  strives to 
make the recycled 
materld cost com- 
petltlve and h o p  
that Its report wUI 
dispel  the belief 
that recycllng Is 

The CWC report, 
m e  Economica of 
Recycllng and Re- 
cycled  Materiale.’ 
compares the 1992 
costs for residen- 
Ual curbalde recy- 
cling and  dhpasal 
systems in four 
diverse Washing- 
ton  cltles: Seattle. 
Spokane. Belllng- 
hamandVanarr;rrr. 

Studied - Old newsp.per~ (ONP). 

t00 UcpenSiW?. 

Five recyclable materlals were 

glass  containers (cullet), plaottc 
~ j u g 8 0 . ~ ~ b o t -  
t k s  (PET) and yard waste. The 

“tbemqckdumterA- 
ahcanbeaamt-rubrtlhtte 
h“ 

The report examhen recycling 

npOrt concludes th.t Ln dr high 

a .  

costs and the use of  recycled ma- 
terials  from hvo points of view, the 
city’s and the manufacturer’s. The 
city’s  perspective is important be- 
cause this is who identifies which 
wastes to  recycle and determines 
how much to charge its cltlzens. 
The manufacturer’s perspective is 
critical because It Is this recycled 
material  customer who chooses 
whether or not  to use recycled 
materials in their product  and also 
determlnea the price  they will pay 
for It.‘ sald  Susan Bogert, the 
CWCs policy research manager. 

The report  also  flnds  that  the 
average net cost per ton for recy- 
cling  in 1992 was  lower than dis- 
posal In all four cltles. Dlsposal 
costs exceeded recycling costs by a 
range  from $13 per ton in Spokane 

Each city varied trunardously In 
recycling savvy. explahed Bogert. 
Seattle.  for  urample. ‘spent a lot of 
time tracking and understanding 
thelr costs. They undvstood their 
system  well and were very consci- 
entlous in contract negotlatlons.‘ 
she sald. As a result, Seattle has 
the lowest cost per ton  among  the 
four dues for rccycllne and disp- 
ai. 

Bogert notes  that  Seattle and 
Belllngham have been recycling 
longer than the  other clues. which 
might account for thelr lower recy- 
cJIng costs. Seattle began Its curb- 
slde recycllng  program flve years 
ago:  Bellingham started ita curb- 
slde recycllng program in 1989. 
replacing a local  nonprofit  organi- 
zation that had been collecting re- 

cvclables in sever- 
neighborhoods 

slnce  the begin- 

‘People in Bell- 
ingham and Seat- 
tle  have  become 
more accustomed 
to thinking In the 
terms of recycling 
waste.’ said Bo- 
S“ 

Only Spokane’s 
system is com- 
pletely clty-run. 
The other  cltles 
contract collec- 
tion. Spokane re- 
ported collection 
costs of $199 per 
ton but incurred 
no proasatq  fee 
bccauaethedrtvcr 
separates the re- 

en  bins In the 
trudt’Tbematerl- 
a18 are sold to a 
prfvate  recycler. 

ning of the 19809. 

cyclabks Into sev- 
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The study has sparked Interest 
In further  educatlng  the publlc. 
“We wanted  to  focus on what my- 
cling Is really  costing and even  to 
inspire debate on the topic - as 
long as  people are talking about 
and using the information.‘  Bogert 
said. “ 

For a copy of the &I-& call the 
CWC’s report  order  iine at (206) 

“lCheUeRoberts 
587-5520. 

Problem Solvers 
Grapple Wth 
C&D Waste 

European Mtiatlves ahncd at re- 
ducing consumer packaging  waste 
recently  have fmfved much atten- 
Uon. The  IandsUdcs of garbage  plc- 
turd In popular magazlnu and 1v 
broadcasts dlsplay packaging as  
our foremost waste dflemma.  The 
pcmptlon Is that with enthusiastic 
reduction measures - prevention 
and  all-out recycling - OUT ~IS- 
a1 problems essentially would be 
solved. 

But those responsible  for waste 
management know that consumer 
products packaging makes up a 
relatively  small pomm of the waste 
avalanche.  Packaglng in Europe Is 
estimated to account for approxf- 
mately 20 percent of the household 
waste  tonnage, which is only about 
4 percent of the entin solid waatc 
s t rem by weight (see Bgurcl. 

Over and above the dbcarda in 
people’s trash cane. then am other 
types of waste produd tn zn8mvc 
quantitles. In the Europeur Com- 
mun!ty. the largest irrtkn la a@- 
cultural waste. contributing over 
50 percent to the total tonnages. 
Other  major  contxlbutam u e  mtn- 
t n g w a 8 t c . p o w c r p I a u t ~ d  
se~age sludge. N& tn lfrr b COXI- 
struction  and demoiiUon (C&D) 
material. which makes up  about 
7.5 percent of all sow wa8tc. 

In  West Germany, C6D waste 
amounts  to  nearly half of the solkl 
waste nmaMng after 8gllcultural 
wa~tcs sub- Bg annparl- 
son. the  municipal  solid  waste 
[MSW) collected fmm both house- 
holds and offices 18 I c u  thm a 
t c n t h o f t h l s t o t a l ~ ~  ’ 

DfC&D“thmecate- 
garles:debrlswblchtsiargdymin- 

ThestandardGammddhdtkm. 

era1 In content  and  results fron 
bufldlng  demolltlon: soil and roc1 
from excavatlon  activitles: anc 
solid materials of mineral  contenl 
that are generated by work or 
strccrs. sldewalks and bridges. 

The  trend In Germany Is tc 
charge different dlsposal fees de. 
pendlng  on the C&D category. This 
encourages sorting into  reusable, 
hazardous and nonhazardous com 
ponents. ExcavaUon material 1s f r e  
quently reused but. even If not.  it 13 
sulted for d l spo4 In landfllts. The 
same L true for  dcmoUtlon rubble, 
particularly from bulldings prcdat- 
lng 1930. which consiets primarily 
of wood, Iron and  stone or brlck. 
Because of theIr  nlaUvely  homoge- 
neous composition, CBD materials 
are Increaslngly sent to monofIlls. 
constructed at a lower cost  than 
MSW landfills. 

In Urndenken Ln der Abfullwirt- 
schqft (RethlnMng Waste  Manage- ment). the authors prcdfct that. In 
the  future, disposal fees lor non- 
hazardous CBD wa&e wlll lead  to 

Waste pwentlon and  conservattol 
Of raw materials In Germany b, 
maklng  renovation  more cost efle~ 
tlve than demolition and n m  con 
structlon. Eventually. they clam 
buildings wlll be designed fo 
longer use  and  easier  separatfol 
lnto thdr components OCLCC d d  
tion  becomes inmtable. 

The German trade associatior 
representfng  the  private wastc 
Industry. BDE (Bundesverband  dn 
Deutxhen Entsorgungswmddtl 
judges that 90 pemnt of demolt. 
Uon materlal Is reusable. Gamanj 
already has 220 stationary CBC 
deb- rccycllng plants. and Lncen. 
tlves are expected  to  boost  repro. 
cessIng/rcusc  to  almost ” 
by the end of this decade. 

The  Netherlands Is the  acknowl- 
edged leader In C&D recycling. 
Wlth more than 15 d o n  people 
and a shortage of mind depodts. 
this small country has compelling 
reasom to avold waste. Substantial 
amounts of C&D waste ( r q m t c d  as 
nearly  three-quarters In Public 
rnnovatlon Ab& and as 66 per- 
cent In the W m e r  Bullcttn) are 
being recycled in a joint effort of 

hg industq. Instead of lmpomng 
the  road stone  and lan-g the 
3kD waste.  the  Dutch recycle 
tsphalt on site  and granulate the 
iunolitbn waste for use as a road 
m. 

A Dutch plant, In Alphen aan 
fen NJn. processes as much a s  30.0oO mtmc tons of wood. stone. 
>rick  and  reinforccd  concrete 

:ompoethag. and the stones are 

:rete. from whlch ferrou. metah 

the goVanmart and the d bdd-  

mnually.lllewoodLe chtppedfor 

h a  -shed. a~ WCU WB the con- 

ut”. 
L.ad-poor couatrles are not the 

~ ~ l o o k l n e f ~ w p y s ~ L e e p  
aDrnaeoutofIand6mh” 
Wt.tkdtpofBrampton.onCUl0, 
B llra on the road to C&D n ~ y -  

nked with hot asphait to Qc.tc a 
jranulated  bituminous shingle 

1 percent  shingles. by volume. 
man be  added  to  the  asphalt. 
mticipated  benefits are a mom 

“ShtnekSmP-d-d 

natcrfalforroadrrsuriadsyGUPb 

r a ( l k n t n m d w r t p c e . p h J f ~ e  
dghlmy test section pnna Wac- 
eai\rLthe-mrrcFIe 
Ipto100.000tonrobshtrrder. 
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2125850892 c. D.F. NEW YORK 

/'For Release: August 18, 1993, 1 1:Oo AM 

Contacts: 

,' Duke University Par:: Brurnmetr 919 684-3421 
Environmental  Defense Fund ' A l l a n .  Margolin 212 505-2100 
Johnson & Johnson F. Robert Kniffh 908 5M-3535 
McDonald's Mike Gordon 708 575-7676 
NationsBank Cow. . Ellison Clary 704 386-8633 

. The Pmdential Tim Bigg8 201 802-3856 
Time Inc. Peter Costiglio 2 12 522-3927 

ENVIRONMENTAL GROUP AND LEADING ORaANIZATIONS CREATE TASK FORCE 
Seck to Build Environmental Criteda into Paper Whaslng 

(18 August 1993 -- New Yo&) Seven or&nizations  have  announced the creation of a task 
force @at will develop  recommendations for increasing the use of environmentally preferable 
paper and paperboard products in the United States. 

Organized by the Environmental Defense Fund (EDF), the Paper Task Force includes Duke . University, Johnson & Johnson,  McDonald's, NationsBmk Corporadon, The Prudential 
Insurance Company of America, and Time. Inc. Collectively; these. organizations annually 
purchase more than $1 billion of paper products in three major 1~88s: business printing and 
writing papers, publications, and packaging. 

Paper products make up one-third of municipal solid waste. The full cycle of pulp and p a p  
production also affecM natural nsourccs, energy use. and the quality. of air and water. 

"EDF is working with leaders in their fields: together we .may be able to change the way 
paper is  produd ,  purchased, wd. used in the United States,". said Fred Krupp, EDF's 
executive dimtor. "Through .a market- based approach, the task forcc will develop 
recommendations to better integrate environmental  considerations into p a p  purchasing." 

The task force's two goals ace to expand its members' use of environmentally pxcfkrablc 
paper products and to design a purchasing model appIicable to a broad range of institutions. 
The task force's. findings will be published in a public report to be hued in 12 to 18 
months. 

As a first step, the task f m  members will assess the performance need8 and purchasing 
specifications of the paper they use' Next, the task force will comprehmsively consider 
scientific and economic information on the environmental effects of paper production, use, 
recycling, and disposal. The analy.sis will consider recycled and virgin papers and paper 
produced by various pulping and bleaching. technologies. The results of the analysis will 
drive the final recommendations. 
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d The task force wiU actively seek the  views of experts in the pulp and paper industry, the 
0 .  environmental and economic communities, and university research institutions. Task force 

members also wiil work closely with their paper suppliers in this procas. 

"NationsBank is proud to participate in this project that we hope will produce ideas for more 
rcsponsiblc we of paper and the natural resourccsinvolvcd in its production," said Timothy 
E. Jarman, corporate services executive for NationsBank. "We believe the incorporation of 

' environmental considerations dong with cost, functionality, and availability in paper 
purchasing can become a win-win situation for all involved." 

' . "Our experience with recycling has shown us that environmentally sensitive decisions can 
make good businem sense when both paper purchaws and producers are involved," said 
Edward D. Zinbarg, executive  vice president of The Prudential. 

'',The Paper Task Force's evaluation process and forthcoming recommendations can only senre 
to accelerate  our  corporate  packaging improvement efforts," said Paul F. Boorujy, vice 
president, corporate purchasing of Johmon & Johnson. 

"Wdre quite encouraged by the fact. that such a' diverse group of companies can work so 
closely with an environmental group like EDF to address the environmental  chailenges that 
confront all of US." said Donald J. Barr, executive vice president of Time Inc. 

Signed agreements creating the task force establish a schedule and a specific scope- of work. 
Included an s e v d  provisions to pmwe the independence and integrity of .each 
organization. For example, cach crgankatlon, will be responsible for its own expenses and 
will pursue business and advocacy activities as it scts fit. EDF will d v e  no frnancial or 
other support from any task force member at any time. - 
Major support for EDF'8 role in the task force is provided by.tht Heinz Family Foundation. 
"We are proud to support this '.innovative effort to demonstrate that economic and 
environmental needs can be aligned and madc mutually supportive," said Tern  Heinz, 
chairman of the Heinz Family Foundation and the Howard Heinz Endowment. "We commend 
the task force's plan to build environmental concarlw into paper purchasing deci,slons." 

"Not only is Duke University 
but this task font provides 
School of the Environment," 

I interested in creating 8 model for other educational institutions, 
wonderful educational opportunidcs far students in our new 
said Nonnan L Christensen, dean of the .school at Duke. 

### 

Copies of the memorandum of agreement that establishes the task fom tm available upon 
request. 
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